Dissecting DNA-protein and protein-protein interactions involved in bacterial transcriptional regulation by a sensitive protein array method combining a near-infrared fluorescence detection.
The protein array methodology is used to study DNA-protein and protein-protein interactions governing gene expression from the Bacillus stearothermophilus PargCo promoter-operator region. Using probes labelled with near-infrared fluorescence dyes with exitation characteristics close to 700 or 800 nm, it is possible to detect signals from proteins (purified or non-purified in Escherichia coli cell extracts) immobilised on a nitrocellulose membrane with a high sensitivity (almost 12 amol of a spotted protein for protein-DNA interactions). Protein array data are confirmed by other methods indicating that molecular interactions of the order 10(-7) M can be monitored with the proposed protein array approach. We show that the PargCo region is a target for binding at least three types of regulatory proteins, ArgR repressors from thermophilic bacteria, the E. coli RNA polymerase alpha subunit and cyclic AMP binding protein CRP. We also demonstrate that the high strength of the PargC promoter is related to an upstream element that binds to the E. coli RNA polymerase alpha subunit.